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QUESTION 1 NEUROLOGY 
 
1.1  Describe cerebral blood flow. (8) 
 
1.2  Explain the optimal parameters for ventilation and blood pressure for a head-injury patient. 
Motivate your answer. (10) 
 
1.3  Describe the Glasgow Coma scale. (9) 
  
1.4  Explain the management of a patient with a diffuse axonal brain injury.  (17) 
 
1.5  Explain how you will ensure that the metabolic rate of the patient is decreased. (6) 
 *[50] 
 
QUESTIONS 2-4 NEPHROLOGY 
 
QUESTIONS 2 
Mr B, a 45-year old man, was a keen sportsman who had prepared for an upcoming 50 km race. 
Two (2) days before the race, Mr B wasn’t feeling well and started having abdominal cramps and 
diarrhoea that lasted intermittently for the two days. Against the advice of his wife to not continue 
with the race, Mr B assured his wife it was pre-race jitters and continued to participate in the race. 
The day of the race presented itself with clear skies and a temperature of 34°C.  
 
After 30 km, Mr B collapsed at the side of the road.  Spectators tried to revive Mr B and only called 
for paramedics 45 minutes later. He was picked up by paramedics and taken to the nearest hospital 
25 km away. On the way to the hospital, an IV line was inserted and fluids were given.  On arrival at 
hospital, his vitals were as follows: 
 
BP 79/49 mmHg 
HR 145 per minute 
 
He appeared confused, had a dry tongue and decreased skin turgor. 
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A central line was inserted and a urinary catheter was inserted that yielded 50 ml of urine. Bloods 
were taken. Results were as follows: 
 
Serum electrolytes:    Urinalysis 
Sodium:  131 mmol/L    Colour  dark amber 
Potassium:  5.9 mmol/L   S.G.  1008 
Creatinine: 247 umol/L    Protein 1+ 
BUN:  7.3 mmol/L    Glucose neg 
Phosphate:  4.9 mg/dL 
Calcium:  6.0 mg/dL 
 
Mr B was later dialysed due to acute kidney injury.  
 
2.1 Identify the contributing factors that led to Mr B’s acute kidney injury and explain the impact 
of these factors in relation to the pathophysiology of acute kidney injury.   (10) 
 
2.2  Provide the normal values for the electrolytes below.   (3) 
 
Sodium  
Potassium 
Creatinine 
BUN 
Phosphate 
Calcium 
 
2.3 Discuss the oliguric/anuric phase of acute kidney injury.  (5) 
  
2.4 Discuss the complications of acute kidney injury  in relation to:  
    
2.4.1 sodium level and water balance        (2) 
2.4.2 hyperphosphataemia         (1) 
2.4.3 hyperkalaemia.  (1) 
 *[22] 
 
 
 4/... 
4 
NOVEMBER EXAMINATION 2016 
MEDICAL AND SURGICAL NURSING SCIENCE: CRITICAL CARE NURSING (GENERAL) (MCV2037) 
______________________________________________________________________________________ 
 
QUESTION 3 
 
Two 14-year old male teenagers were playing around with their father’s motor car when one teenager 
accidently accelerated and trapped his brother between the motor car and a wall, causing severe 
crushing injuries to the teenager’s legs.  On day four (4) of hospitalisation, the results were as follows: 
 Creatinine: 301umol/L 
 Urea: 10.2 mmol/L  
 Potassium: 6.1 mmol/L 
 Sodium: 131 mmol/L 
 BP 88/51 
 Urine pH is <5.6 
 Rhabdomyolysis  
 
3.1  Describe the pathophysiology of rhabdomyolysis and relate it to the teenager’s creatinine, 
urea, potassium and sodium.   (10) 
 
3.2  Describe the treatment (medical and nursing) for this patient, based on the above findings. 
 (6) 
 
3.3  The doctor decides that the patient requires continuous renal replacement therapy and 
CVVHD is commenced. As an ICU nurse, you play a vital role in monitoring this patient who 
is receiving CRRT. Describe the clinical manifestations and the nursing management for the 
following problems:   (6) 
a)  hypotension   
b)  fluid and electrolyte changes 
c)  bleeding.  
  *[50] 
 
 
QUESTION 4 
4.1 Describe blood pressure regulation in the kidney. Include the Renin Angiotensin Aldosterone 
System (RAAS). *[6] 
 
---oOo--- 
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QUESTION 1 
 
Mr A is admitted unconsciously to the neuro intensive care unit with an aneurysm which had 
ruptured and is bleeding into the sub-arachnoid space. He has increased cranial pressure. 
 
1.1 Describe the data with regard to the pathophysiology that you would find in Mr A on 
admission.  (8) 
 
1.2 Describe the nursing actions, as well as the rationale of these actions, that you would 
perform on Mr A. (Please do not discuss vasospasm.)      (16) 
 
 1.3 One of the complications of an aneurysm that bleeds into the sub-arachnoid space is 
vasospasm.  Discuss how you would attempt to prevent this complication from 
developing and the actions that you will perform should it develops.    (13) 
 
1.4 Describe the body’s mechanisms to maintain a normal cerebral blood flow. (13) 
  *[50] 
 
 
QUESTION 2 
 
A 34-year old male has had a motorbike accident. He has a fractured pelvis, a fractured 
femur and extensive bruising.  He has lost a lot of blood. 
 
On admission to ICU his: 
BP   76/20 mmHg 
RR  24 bpm 
HR 115 bpm 
Sats 78% 
 
For a few hours his urine output has been less than  ½ ml/kg in spite of fluid resuscitation in 
the emergency room. He is given additional fluid to maintain  a CVP of 6-8 cmH2O. His BP 
remains low at 84/56 mmHg (MAP 53). 
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The arterial blood gas reveals the following: 
pH  7.58 
PaCO2 22.3 mmHg  
PaO2  62 mmHg  
S Bic   20.2 mmol/L 
BE  0.9 mmol/L 
Sats  98% 
tHb  9.4 g/dL 
Hct  29.8% 
 
2.1 Explain how his present blood pressure has contributed to his low urine output. (4)    
  
2.2  How will the kidneys manage this acid-base imbalance, assuming that there is normal 
renal function? (3) 
  
On day 3 the doctor remarks that this patient has acute renal dysfunction with oliguria 
and will require supportive therapy.       
 
2.3 Define oliguria.              (1)                                                          
 
2.4 Analyse the scenario thus far and identify all the possible reasons for this patient to 
have developed acute renal failure.         (3)             
             
2.5 Discuss how the reasons identified above have contributed to the development of 
acute renal failure.                             (10)                                                                                                                           
 
The patient’s Hb remains low. The doctor claims that it is part of the renal problem 
and prescribes Eprex (recombinant human erythropoietin).  
 
He also orders serum urea, creatinine and electrolyte levels to be done. 
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The results are: 
Na  145 mmol/L 
K  6.3 mmol/L 
Ca  1.09 mmol/L 
Cl  110 mmol/L 
U  12.2 mmol/L 
Creatinine 165 mmol/L 
 
2.6 Describe the role that the kidneys play in this patient’s haemoglobin level.     (5)                                                                                                                                
                                                                                                                  
2.7 Give the normal values for the biochemical results listed above.                   (3) 
                                                                                                 
2.8 The doctor decides to haemodialysis the patient. Describe the nursing actions you as 
an ICU nurse not a nephrology nurse will render to the patient whilst he is on dialysis  
 (12) 
 
2.10 Compare the mechanisms of action of the following diuretics: 
 
 Loop diuretics 
 Osmotic diuretics 
 Potassium sparing diuretics.    (6) 
 
2.11 The doctor has forgotten to write up the fluid requirements for the patient. 
 
2.11.1 How would you manage his fluid intake until prescriptions are given? (3) 
     *[50] 
 
---oOo--- 
 
